INTRODUCTION
In embryology, two renal veins (ventral and dorsal) are formed by the fusion of the supra-and sub-cardinal veins. Over time, the dorsal vein degenerates and the ventral vein usually remains as the single renal vein (1) . Therefore, the most common variation of the renal vein is additional renal veins, which are usually clinically silent and detected incidentally during an operation or autopsy (2) . However, the absence of a renal vein is a very rare condition, and only two cases in the English literature have been reported (3, 4) . We report a case of an absence of the renal vein without any damage to the renal parenchyma. This study was approved by the Institutional Review Board.
CASE REPORT
A 49-year-old female presented with a complained symptom of upper respiratory infection, and a contrast-enhanced chest CT scan was done. The CT scan incidentally revealed a tortuous vascular structure in the right suprarenal space. For further evaluation, a contrast-enhanced abdominal CT scan was done (64-section scanner, Lightspeed VCT; GE Medical Systems, Milwaukee, WI, USA) with two phases (corticomedullary and nephrogenic phases, intravenous injection of Iopamidol; Pamiray, Dongkuk Pharm., Seoul, Korea). The tortuous vessels were intertwined with each other around the right adrenal gland (Fig. 1A) . The degree of contrast enhancement was similar to that of the abdominal aorta, and we thought it was an arterio-venous malformation. The enhancement pattern of both renal parenchyma was normal, and no hydronephrosis was observed in either kidneys.
The anterior volume-rendered image from CT data (Fig. 1B) showed the tortuous vascular structure at the right renal hilum and the right suprarenal space. Bilateral normal renal arteries and the left renal vein were seen, but the right renal orthopedic A CT scan of a 49-year-old female incidentally revealed a tortuous vascular structure in the right suprarenal space. According to angiographic evaluation of the right renal vessels, the right renal artery was single with normal diameter, and there was no venous drainage through the main right renal vein (orthotopic renal vein). The venous drainage of the right kidney flowed through the tortuous suprarenal vascular structure into the inferior vena cava. The color Doppler ultrasound revealed the monophasic waveform in that vascular structure without flow disturbance. The renal function and the result of urinalysis of the patient were normal, and any other congenital malformation was not found. Absence of the orthotopic renal vein and aberrant suprarenal venous drainage is a very rare congenital anomaly, and it should be discriminated from the other pathologic conditions. To confirm the arterio-venous malformation and to ensure the proper treatment, we decided to perform an angiography.
Index terms
We punctured the right common femoral artery and selected the right renal artery via a cobra catheter (Cook, Bloomington, MN, USA). The right renal angiogram showed normal contour of a single renal artery and normal renal parenchymal perfusion. After staining the right renal parenchyma, the tortuous vascular structure with small diameter appeared after the renal A. In DSA image of the right renal arteriogram, the tortuous dilated vascular structure (black arrow) is visualized at hilar portion after the renal parenchyma was stained. The orthopedic renal vein is not observed at the expected location. B. In DSA image of the right renal arteriogram, the tortuous dilated vascular structure (black arrow) is visualized at the right suprarenal space just after the staining of hilar tortuous vessel. Still the orthopedic renal vein is not observed at the expected location. (Fig. 3) . The suprarenal anechoic tubular structure continued to the renal hilum and showed a unilateral biphasic waveform, which was efferent from the right kidney with a very low resistance (data not shown). These findings confirmed that the vascular structure was composed of dilated veins which drained into the IVC. The peak velocities and resistive index of the right renal artery were normal. 
